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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

2. Claims 1-9, 12-18, and 22-40 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Carlson et al. (USPN 4,577,340). 

3. With respect to claim 1 , Carlson et al. disclose an imaging tube assembly 
comprising: an insert (Fig. 3, 50) having a vacuum chamber (60); an anode (40) residing 
within said vacuum chamber and rotating on a shaft (44) via at least one bearing (78); 
and at least one seal (62) residing between said insert and said shaft, said at least one 
seal preventing passage of at least one gas into said vacuum chamber (column 3, lines 
63+). 

With respect to claims 2, 17, and 38, Carlson et al. disclose at least one pressure 
transition chamber coupled to said insert and said shaft; said at least one pressure 
transition chamber having an associated middle fluid pressure that is between an 
internal fluid pressure of said vacuum chamber and an external fluid pressure of said 
insert (column 2, lines 49-52 & column 4, lines 33-40 & column 5, lines 56+). 

With respect to claim 36, Carlson et al. disclose a method of operating an X-ray 
tube comprising: rotating an anode (40) within a stationary insert (50) via at least one 
bearing (78) external to said stationary insert; rotating said anode via a shaft (44) that is 
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sealed with respect to said stationary insert via a rotating seal (62); and preventing 
passage of a cooling fluid into a vacuum chamber (60) of said stationary insert (50) via 
said rotating seal (column 2, lines 9-42). 

With respect to claims 3 and 18, Carlson et al. disclose the anode (40) is in a 
cantilever configuration with said shaft (44) relative to said insert (50). 

With respect to claim 4, Carlson et al. disclose the shaft (44) comprises an end 
residing within said insert (50), said anode (40) is coupled to and rotating via said end. 

With respect to claim 5, Carlson et al. disclose the insert comprises at least one 
side structure (Fig. 3, sleeve, 51) that protrudes within the vacuum chamber (60), said 
anode (40) rotating at an inner end of said at least one side structure. 

With respect to claims 6, 7, 33, and 34, Carlson et al. disclose at least one side 
of the insert is inner cooled via a cooling fluid circulating thereabout, wherein said insert 
is inner cooled via said cooling fluid circulating therein (column 3, lines 27+). 

With respect to claims 8 and 35, Carlson et al. disclose the anode is inner cooled 
via a cooling fluid circulating therein (column 3, lines 27-36). 

With respect to claim 9, Carlson et al. disclose the seal (62) is at least partially 
surrounded by a structural member of said insert (50) and resides between said anode 
(40) and said at least one bearing (78). 

With respect to claim 12, Carlson et al. disclose said at least one seal is a ferro- 
fluidic rotating vacuum seal (column 4, line 1). 

With respect to claim 13, Carlson et al. disclose said anode comprises a coolant 
channel for direct and internal cooling of said rotating anode (column 3, lines 27-36). 
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With respect to claim 14, Carlson et al. disclose the anode (40) rotates relative to 
said insert (50). 

With respect to claims 15 and 32, Carlson et al. disclose a cathode residing 

within the vacuum chamber (60); and a cathode-suspending member coupled to said 
cathode and positioning said cathode in close proximity of a target of said anode 
(column 3, lines 44+). 

With respect to claim 16, Carlson et al. disclose a pump coupled to and removing 
fluid from said vacuum chamber in response to a vacuum pressure signal (column 3, 
lines 54-57). 

With respect to claim 22. Carlson et al. disclose at least one seal (62) residing 
between said insert (50) and said shaft (44) and preventing passage of at least one gas 
into said vacuum chamber. 

With respect to claim 23, Carlson et al. disclose a seal (62) of said at least one 
seal is coupled directly to said insert (50), said shaft (44), and said pressure transition 
chamber (located between seals - column 4, lines 33-40). 

With respect to claim 24, Carlson et al. disclose said at least one seal comprises 
a first seal residing between said insert and said shaft; and a second seal residing 
between said pressure transition chamber and said shaft (column 4, lines 1+). 

With respect to claim 25, Carlson et al. disclose said pressure transition chamber 
(located between seals - column 4, lines 33-40) resides in an orientation relative to said 
insert (50), said orientation selected from at least one of said pressure transition 
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chamber residing at least partially internal to said insert and said pressure transition 
chamber residing at least partially external to said insert. 

With respect to claim 26, Carlson et al. disclose said middle fluid pressure is 
greater than said internal fluid pressure and less than said external fluid pressure 
(column 4, lines 33-40). 

With respect to claims 27-30, Carlson et al. disclose a sensor detecting pressure 
within the pressure transition chamber and generating a vacuum pressure signal; and a 
controller coupled to the sensor and adjusting pressure within the pressure transition 
chamber in response to the vacuum pressure signal, and a pump coupled to the 
controller and removing fluid from the pressure transition chamber in response to the 
vacuum pressure signal, wherein the pump is continuously operated to maintain the 
middle pressure, and wherein the pump is activated in response to the middle pressure 
(column 5, lines 56+). 

With respect to claim 31 , Carlson et al. disclose the pump maintains the middle 
pressure approximately between 0 and 1 of atmospheric pressure (column 4, lines 33- 
40 & column 5, lines 56+). 

With respect to claim 37, Carlson et al. disclose directly cooling said anode via 
said shaft (column 3, lines 27-36). 

With respect to claims 39 and 40, Carlson et al. disclose continuously adjusting 
pressure with said pressure transition chamber, and activating a pump to adjust 
pressure within said pressure transition chamber in response to a middle fluid pressure 
of said pressure transition chamber (column 5. lines 56+). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 10, 11, and 19-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carlson et al. (USPN 4,577,340) in view Carlson et al. (USPN 
5.978.447). 

6. With respect to claims 10, 11, and 19, Carlson et al. ('340) do not disclose the 
anode and shaft are in a straddle configuration relative to the insert. Carlson et al. 
('340) disclose a cantilever configuration (see Figs. 1-3). Carlson et al. ('447) disclose 
that both cantilever and straddle configurations are well known in the art (column 2, 
lines 4+), and that one drawback to using the cantilever configuration is that a bearing 
closest to the anode experiences a much greater load than the bearings further from the 
anode (column 2, lines 14-19). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify the Carlson et al. ('340) anode and 
shaft to a straddle configuration, to thereby more equally distribute the load of the 
rotating assembly among the bearings, which would increase x-ray tube life, as taught 
by Carlson et al. ('447). It would also have been obvious to one of ordinary skill in the 
art at the time the time the invention was made to further modify the structure to have a 
first bearing on a first external side of the insert, as is already done by Carlson et al. 
('340), and to have the second bearing on a second external side of the insert, to match 
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the bearing on the other side of the insert, thereby ensuring a more equal distribution of 
load among the bearings resulting in increased tube life. 

7. With respect to claims 20 and 21 , Carlson et al. (340) do not disclose a casing 
surrounding at least a portion of the insert, said pressure transition chamber residing 
between the insert and the casing. Carlson et al. ('447) disclose a casing (50) 
surrounding an insert (52). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to have a casing surrounding at least a portion of 
the insert, said pressure transition chamber residing between the insert and the casing, 
to protect the x-ray tube assembly including the insert and the pressure transition 
chamber. With respect to claim 21 , it would have been obvious to one of ordinary skill 
in the art at the time the invention was made that the external fluid pressure is a vacuum 
pressure of an outer fluid external to the casing, such as air, since Carlson ('340) is 
concerned with maintaining a certain pressure in the seal area (column 5, lines 56+), to 
ensure longevity of the x-ray tube. 

8. Claims 41-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carlson et al. (USPN 4,577,340) in view of Miesbauer et al. (USPN 6,212,256 B1 ). 

9. With respect to claim 41 , Carlson et al. disclose a method of operating an x-ray 
tube comprising: generating at least one pressure signal indicative of at least one 
vacuum pressure within at least one enclosure of the x-ray tube (column 3. lines 54-57). 
Carlson et al. do not specifically disclose generating an x-ray tube vacuum quality signal 
in response to said at least one pressure signal, and determining whether to perform a 
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maintenance task in response to said x-ray tube vacuum quality signal. Miesbauer et 
al, disclose a management system for replacement of x-ray tubes by monitoring x-ray 
tube operating parameters (abstract). It would have been obvious to one of ordinary 
skill in the art at the time the invention was made to apply this teaching to Carlson et al., 
to generate an x-ray tube vacuum quality signal in response to the pressure signal, and 
to determine whether to perform a maintenance task in response to said x-ray tube 
vacuum quality signal, to reduce down time and costs associated with such servicing, 
as taught by Miesbauer et al. 

10. With respect to claim 42, Carlson et al. do not disclose preparing for replacement 
of the x-ray tube. Miesbauer et al. disclose preparing for replacement of the x-ray tube 
(column 2, lines 55+). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to further modify Carison et al. to prepare for 
replacement of the x-ray tube, to reduce down time, as taught by Miesbauer et al. 

1 1 . With respect to claim 43, Carlson et al. do not disclose setting service contract 
pricing in response to said x-ray tube vacuum quality signal. Miesbauer et al. disclose 
the x-ray tube maintenance system notifies field service technicians via an interactive 
network connection of when repair is imminent (column 2, lines 47+). Although 
Miesbauer et al. do not disclose setting service contract pricing in response to the x-ray 
operating parameter signal, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to do this, to reduce costs. 
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Conclusion 



12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Anderson et al. (USPN 5,799,951) disclose a rotating sealing 
device for use in, for example, x-ray tubes. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jurie Yun whose telephone number is 571 272-2497. 
The examiner can normally be reached on Monday-Friday 8:30-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Click can be reached on 571 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jurie Yun 
March 7, 2006 
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